I 



FORM PI G.1 390 (Modified) 
(REV 11-2000) 



U.S. DEPARTMENT OF COMMERCE PATENT AND TRA DEM ARK OFFICE 

TRANSMITTAL LETTER TO THE UNITED STATES 
DESIGNATED/ELECTED OFFICE (DO/EO/US) 
CONCERNING A FILING UNDER 35 U.S.C. 371 



ATTORNEY'S DOCKET NUMBER 
SHC0169 



U.S. APPLICATION NO. (IF KNOWN, SEE 37 CFR 

10/088662 



INTERNATIONAL APPLICATION NO. 
PCT/JP00/06480 



INTERNATIONAL FILING DATE 
21 September 2000 



PRIORITY DATE CLAIMED 
21 September 1999 



TITLE OF INVENTION 

DISPOSABLE ABSORBENT WEARING ARTICLE AND PROCESS FOR PLACEMENT OF ELASTIC MEMBERS 
ASSOCIATED WITH LEG HOLES ON THE ARTICLE 



APPLICANT(S) FOR DO/EO/US 
Naoto Ohashi et al. 



Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and other information: 



1. 

2. 
3. 

4. 
5. 



□ 
□ 



7. S 



8. 


□ 


9. 


□ 


10. 


□ 


11. 




12. 


□ 


Items 


13. 


□ 


14. 


□ 


15. 




16. 


□ 


17. 


□ 


18. 


□ 


19. 


□ 


20. 




21. 


□ 


22. 


El 


23. 





This is a FIRST submission of items concerning a filing under 35 U.S.C. 371. 

This is a SECOND or SUBSEQUENT submission of items concerning a filing under 35 U.S.C. 371 . 

This is an express request to begin national examination procedures (35 U.S.C. 371(f)). The submission must include itens (5), (6), 
(9) and (24) indicated below. 

The US has been elected by the expiration of 19 months from the priority date (Article 31). 
A copy of the International Application as filed (35 U.S.C. 371 (c) (2)) 

a. □ is attached hereto (required only if not communicated by the International Bureau). 

b. IS has been communicated by the International Bureau. 

c. □ is not required, as the application was filed in the United States Receiving Office (RO/US). 
An English language translation of the International Application as filed (35 U.S.C. 371(c)(2)). 

a. IS is attached hereto. 

b. □ has been previously submitted under 35 U.S.C. 154(d)(4). 

Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371 (c)(3)) 

a. □ are attached hereto (required only if not communicated by the International Bureau). 

b. □ have been communicated by the International Bureau. 

c. □ have not been made; however, the time limit for making such amendments has NOT expired. 

d. K have not been made and will not be made. 

An English language translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371(c)(3)). 
An oath or declaration of the inventor(s) (35 U.S.C. 371 (c)(4)). 

An English language translation of the annexes to the International Preliminary Examination Report under PCT 
Article 36 (35 U.S.C. 371 (c)(5)). 

A copy of the International Preliminary Examination Report (PCT/IPEA/409). 
A copy of the International Search Report (PCT/ISA/2 10). 
3 to 20 below concern document(s) or information included: 
An Information Disclosure Statement under 37 CFR 1.97 and 1.98. 

An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.31 is included. 
A FIRST preliminary amendment. 

A SECOND or SUBSEQUENT preliminary amendment. 
A substitute specification. 

A change of power of attorney and/or address letter. 

A computer-readable form of the sequence listing in accordance with PCT Rule 13ter.2 and 35 U.S.C. 1 .821 - 1.825. 
A second copy of the published international application under 35 U.S.C. 154(d)(4). 

A second copy of the English language translation of the international application under 35 U.S.C. 154(d)(4). 
Certificate of Mailing by Express Mail 
Other items or information: 

- -English translation of Examination Report and leters of July 16, 2001 in Japanese and the substitute pages for 
amendments 

- -Application Data Sheet 



Page 1 of 2 



PCTUS1/REV03 



'£ O Q jgigjggjggiPgiii^lR 20Q2 



U.S. APPLICATION NO. (IF I^(WN 5 

10/ 088 



RJSEE 32 



INTERNATIONAL APPLICATION NO 
PCT/JP00/06480 



ATTORNEY'S DOCKET NUMBER 
SHC0169 



24. The following fees are submitted:. 

BASIC NATIONAL FEE ( 37 CFR 1.492 (a) (1) - (5)) : 

□ Neither international preliminary examination fee (37 CFR 1 .482) nor 
international search fee (37 CFR 1.445(a)(2)) paid to USPTO 
and International Search Report not prepared by the EPO or JPO 



□ 



□ 



□ 



International preliminary examination fee (37 CFR 1.482) not paid to 
USPTO but International Search Report prepared by the EPO or JPO 

International preliminary examination fee (37 CFR 1.482) not paid to USPTO 
but international search fee (37 CFR 1.445(a)(2)) paid to USPTO 

International preliminary examination fee (37 CFR 1.482) paid to USPTO 
but all claims did not satisfy provisions of PCT Article 33(1 )-(4) 



International preliminary examination fee (37 CFR 1.482) paid to USPTO 
and all claims satisfied provisions of PCT Article 33(I)-(4) 



$1040.00 
$890.00 
$740.00 
$710.00 
$100.00 



ENTER APPROPRIATE BASIC FEE AMOUNT = 



CALCULATIONS PTO USE ONLY 



$890.00 



Surcharge of $130.00 for furnishing the oath or declaration later than 
months from the earliest claimed priority date (37 CFR 1.492 (e)): 



□ 20 



□ 30 



$0.00 



CLAIMS 



NUMBER FILED 



NUMBER EXTRA 



RATE 



Total claims 



8 



20 = 



0 



$18.00 



$0.00 



Independent claims 



- 3 = 



$84.00 



$0.00 



Multiple Dependent Claims (check if applicable). 



□ 



$0.00 



TOTAL OF ABOVE CALCULATIONS = 



$890.00 



□ Applicant claims small entity status. See 37 CFR 1.27). The fees indicated above are 
reduced by 1/2. 



$0.00 



SUBTOTAL = 



$890.00 



Processing fee of $130.00 for furnishing the English translation later than 
months from the earliest claimed priority date (37 CFR 1.492 (f)). 



□ 20 



□ 30 



$0.00 



TOTAL NATIONAL FEE 



$890.00 



Fee for recording the enclosed assignment (37 CFR 1 .21(h)). The assignment must be 
accompanied by an appropriate cover sheet (37 CFR 3.28, 3.3 1) (check if applicable). 



□ 



$0.00 



TOTAL FEES ENCLOSED = 



$890.00 



Amount to be: 
refunded 



charged 



A check in the amount of 



$890.00 



Q Please charge my Deposit Account No. 



to cover the above fees is enclosed, 
in the amount of 



to cover the above fees. 



□ 



A duplicate copy of this sheet is enclosed. 

The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any overpayment 
to Deposit Account No. 02-0385 A duplicate copy of this sheet is enclosed. 

Fees are to be charged to a credit card. WARNING: Information on this form may become public. Credit card 
information should not be included on this form. Provide credit card information and authorization on PTO-2038. 



NOTE: Where an appropriate time limit under 37 CFR 1.494 or 1.495 has not been met, a petition to revive (37 CFR 
1.137(a) or (b)) must be Filed and granted to restore the application to pending status. 

SEND ALL CORRESPONDENCE TO: 



Michael S. Gzybowski 
Baker & Daniels 

1 1 1 East Wayne Street, Suite 800 
Fort Wayne, IN 46802 
(260) 424-8000 




SIGNATURE 
Michael S. Gzybowski 



NAME 
32,816 



REGISTRATION NUMBER 



March 20, 2002 



DATE 



Page 2 of 2 



O O B S £».£ a I, (&# § 8 86: 6 2 
JC13Rec'dPCT/PT0 2 0 MAR 20Q2 



PATENT APPLICATION 



Z7V THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Group 
Art Unit: 

Attorney 
Docket No. : 

Applicant: 

Invention: 



Serial No: 
Filed: 



Unknown 

SHC0169 

Naoto Ohashi et al. 

DISPOSABLE ABSORBENT WEARING 
ARTICLE AND PROCESS FOR 
PLACEMENT OF ELASTIC MEMBERS 
ASSOCIATED WITH LEG HOLES ON 
THE ARTICLE 

Unknown 
Herewith 



Internal Serial PCT/JPOO/06480 
Internal I Filing 

Date: September 2 1 , 2000 

Earliest Priority 

Date: September 21,1 999 



Examiner: 



Unknown 



Certificate Under 37 C F R. I IP 

"EXPRESS MAIL" MAILING LABEL NUMBER 
EL905872485US 

DATE OF DEPOSIT March 20, 2002 

I HEREBY CERTIFY THAT THIS PAPER OR FEE IS BEING 
DEPOSITED WITH THE UNITED STATES POSTAL SER- 
VICE "EXPRESS MAIL POST OFFICE TO ADDRESSEE" 
SERVICE UNDER 37 C.F.R. 1 . 10 ON THE DATE 
INDICATED ABOVE AND IS ADDRESSED TO THE ASSIS- 
TANT COMMISSIONER FOR PATENTS WASHINGTON, DC 
2023 L 

on March 20, 2002 

Michelle L. Neal 1 V* 



PRELIMINARY AMENDMENT 



Box PCT 

Attn: DO/EO/US 

Assistant Commissioner for Patents 
Washington, DC 20231 

Sir: 

Prior to the examination of the above-identified application, please amend the application 
as follows: 

IN THE TITLE 

Please change the title to read "DISPOSABLE ABSORBENT WEARING ARTICLE 
AND PROCESS FOR PLACEMENT OF ELASTIC MEMBERS ASSOCIATED WITH LEG 
HOLES ON THE ARTICLE" 
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IN THE SPECIFICATION 
Please replace the last paragraph beginning on page 4 and continuing on the top of page 
5 with the following: 

- -The disposable absorbent wearing article further comprising the plurality of elastic 
members associated with leg-holes are converged substantially into respective single bundles 
along first elastic zones each extending over a given length of the crotch region in the 
longitudinal direction of the article and are spaced one from another along second and third 
elastic zones extending from the first elastic zone along respective side edges of the front and rear 
waist regions over a given length and the elastic members associated with the leg-holes present 
a tensile stress not higher in the first elastic zone than in the second and third elastic zones and 
said first, second and third elastic zones of said elastic members associated with the leg-holes are 
contiguous one to another.- - 

IN THE CLAIMS 
Please amend Claim 1 as follows: 

1 . (Amended) A disposable absorbent wearing article having a longitudinal direction 
and a transverse direction orthogonal to said longitudinal direction, comprising an absorbent 
structure including a liquid-pervious topsheet, a liquid-impervious backsheet, a liquid-absorbent 
core disposed therebetween and a pair of side flaps extending outward from transversely opposite 
side edges of said core, a plurality of elastic members associated with leg-holes being placed on 
cutouts formed in said side flaps to surround the thighs of a wearer, 

said disposable absorbent wearing article further comprising: 

said plurality of elastic members associated with leg-holes being converged substantially 
into respective single bundles along first elastic zones each extending over a given length of said 
crotch region in said longitudinal direction of said article and being spaced one from another 

2 
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along second and third elastic zones extending from said first elastic zone along respective side 
edges of said front and rear waist regions over a given length; and 

said elastic members associated with the leg-holes having a tensile stress not higher in 
said first elastic zone than in said second and third elastic zones and said first, second and third 
elastic zones of said elastic members associated with the leg-holes are contiguous one to another. 

•••REMARKS-* 

By the present Preliminary Amendment, the specification and claim have been revised 
to incorporate changes made to the international application prior to national phase entry and to 
more clearly describe applicants' invention in accordance with the requirements of 35 U.S.C. § 
112. 

Care has been taken so as to avoid the addition of new matter in the specification and 

claims. 

Entry of the present Preliminary Amendment prior to the examination of the application 
is respectfully requested. 
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In the event applicants have overlooked the need for an extension of time, an additional 
extension of time, payment of fee, or additional payment of fee, applicants hereby petition 
therefor and authorize that any charges be made to Deposit Account No. 02-0385, Baker & 
Daniels. 



Respectfully submitted, 




BAKER & DANIELS 
1 1 1 East Wayne Street 
Suite 800 

Fort Wayne, Indiana 46802 
(260) 460-1661 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 
Changes Made to Specification Paragraphs 

The last paragraph beginning on page 4 and continuing on the top of page 5 has been 
amended as follows: 

The disposable absorbent wearing article further [comprise] comprising the plurality of 
elastic members associated with leg-holes are converged substantially into respective single 
bundles along first elastic zones each extending over a given length of the crotch region in the 
longitudinal direction of the article and are spaced one from another along second and third 
elastic zones extending from the first elastic zone along respective side edges of the front and rear 
waist regions over a given length and the elastic members associated with the leg-holes present 
a tensile stress not higher in the first elastic zone than in the second and third elastic zones and 
said first, second and third elastic zones of said elastic members associated with the leg-holes are 
contiguous one to another . 

Changes Made to Claims 
Claim 1 has been amended as follows: 

1. A disposable absorbent wearing article having a longitudinal direction and a 
transverse direction orthogonal to said longitudinal direction, comprising an absorbent structure 
including a liquid-pervious topsheet, a liquid-impervious backsheet, a liquid-absorbent core 
disposed therebetween and a pair of side flaps extending outward from transversely opposite side 
edges of said core, a plurality of elastic members associated with leg-holes being placed on 
cutouts formed in said side flaps to surround the thighs of a wearer, 

said disposable absorbent wearing article further comprising: 

said plurality of elastic members associated with leg-holes being converged substantially 
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into respective single bundles along first elastic zones each extending over a given length of said 
crotch region in said longitudinal direction of said article and being spaced one from another 
along second and third elastic zones extending from said first elastic zone along respective side 
edges of said front and rear waist regions over a given length; and 

said elastic members associated with the leg-holes having a tensile stress not higher in 
said first elastic zone than in said second and third elastic zones and said first, second and third 
elastic zones of said elastic members associated with the leg-holes are contiguous one to another . 
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SPECIFICATION 

DISPOSABLE ABSORBENT WEARING ARTICLE AND PROCESS FOR PLACEMENT 
OF ELASTIC MEMBERS ASSOCIATED WITH LEG— HOLES ON THE ARTICLE 

TECHNICAL FIELD 

This invention relates to disposable absorbent wearing 
articles such as a diaper, a :jp*xu for incontinent or a sanitary 
napkin and a process for placement of elastic members associated 
with leg-holes on such articles. 

BACKGROUND ART 

The invention relating to such articles, particularly to 
such article provided along respective thigh-surrounding zones 
with a plurality of rubber thre:;.d^ as elastic members associated 
with leg-holes and the inveiu • ^ relating to a process for 
placement of these rubber threads are disposed in Japanese 
Patent Application Nos. 1992-122257A and 1 992-3 1 7650A. The 
process for making the disposable diaper is generally 
classified into a process according -to which the thigh- 
surrounding zones of individual finished products extend in the 
machine direction (so-called lengthwise or end-to-end arranged 
process) and a process accord.! \. \.n which the thigh-surrounding 
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zones of individual finished products extend in the direction 
orthogonal to the machine direction (so-called laterally 
running or side-by-side arranged process). The inventions 
disclosed in the above-cited Applications are classified into 
the former process- Generally, the former process is suitable 
for making a so-called open-type diaper having its front and 
rear waist regions connected to each other immediately before 
actual use to meet requirements for mass-production of the 
diaper at desired high velocity- The latter process, on the 
other hand, is suitable for making a so-called pants-type or 
pull-on-type diaper having its front and rear waist regions 
previously connected to each other. The invention relating to 
the latter process in which a plurality of elastic members are 
preferably placed along each o^ the thigh-surrounding zones is 
disclosed in Japanese Patent Application No. 1991-33201A- 

The above-cited Japanese Patent Application Nos* 
1992-122257A and 1992-317650A disclose the process for 
placement of continuous elastic members associated with the 
leg-holes. According to this process, a continuous web as a 
component material for the diaper is provided along its 
transversely opposite side edges with adhesive zones arranged 
intermittently in the longitudinal direction, then elastic 
members associated with the respective leg-holes, each 



tJM H 1:3 i f ill! 11 n ,„..!'! P >'■'.,; IJi :i. ' : 



2002S 3^1 98 1 3B# i 25* NC. 2 0 88 P. 7 

11-267691/2000-272169 

-3 - 

comprising a plurality of elastic elements, are fed under 
tension onto the respective adhesive zones and secured thereto 
so that the elastic members associated with the leg-holes may 
describe generally sinusoidal curves. According to this 
process of prior art, these elast ic members associated with the 
leg-holes are forcibly traversed against tensile force of these 
elastic members so as to extend across the continuous web. 
Consequently, the elastic members associated with the leg-holes 
present a tensile stress higher in a generally middle zone than 
the remaining zone in a crotch region of the diaper. 

Placement of the elastic members associated with the 
leg-holes in this manner causes these elastic members to present 
a tensile stress higher in the middle zone than in the remaining 
zone, resulting in that gathers formed in the middle zone of 
the crotch region do not easily extend as the diaper is worn- 
Gaps between the wearer's skin and the gathers may cause leak 
of body fluids. Additionally, it is likely that the diaper as 
a whole might shift from its proper position and a liquid- 
absorbent core might be twisted and deformed as the crotch 
region of the diaper shifts due to a movement of the wearer's 
thighs. These factors also may cause leak of body fluids and, 
in addition, might create a feeling of discomfort against the 
wearer. In case of a diaper provided on its side flaps on which 
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the elastic members associated with the leg-holes are placed 
and these side flaps are provided, in turn, with elastic barrier 
flaps, there is an additional anxiety that relatively high 
tensile stress of the elastic members associated with the 
leg-holes might prevent the barrier flaps from rising as 
sufficiently high as expected - 

It is an object of this invention to solve such problems 
as have been described above in disposable absorbent wearing 
articles such as a disposable diaper - 

DISCLOSURE OF THE INVENTION 

According to this invention, there is provided a 
disposable absorbent wearing article having a longitudinal 
direction and a transverse direction orthogonal to the 
longitudinal direction, the article comprising an absorbent 
structure including a liquid-pervious topsheet, a liquid- 
impervious backsheet f a liquid-absorbent core disposed 
therebetween and a pair of side flaps extending outward from 
transversely opposite side edg^:: of the core, a plurality of 
elastic members associated with leg-holes being placed on 
cutouts formed in the side flaps to surround the thighs of a 
wearer. 

The disposable absorbent wearing article, further 
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comprise the plurality of elastic members associated with 
leg-holes are converged substantially into respective single 
bundles along first elastic zones each extending over a given 
length of the crotch region in the longitudinal direction of 
the article and are spaced one from another along second and 
third elastic zones extending from the first elastic zone along 
respective side edges of the front and rear waist regions over 
a given length and the elastic members associated with the 
leg-holes present a tensile stress not higher in the first 
elastic zone than in the second and third elastic zones. 

According to another aspect of this invention, there is 
provided a process for placement of elastic members associated 
with leg-holes on a disposable absorbent wearing article r 
comprising the steps of: 

(a) feeding a continuous web as a component of the article in 
its longitudinal direction at a given velocity and at the same 
time continuously coating the continuous web along its 
transversely opposite side edges extending its longitudinal 
direction with a hot melt adhesive to form first and second 
adhesive zones; 

(b) feeding first and second continuous elastic members 
associated with the leg-holes r each comprising a plurality of 
continuous elastic members spaced one from another_and under 
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tension, onto the first and second adhesive zones, respectively, 
in such a manner that the first and second elastic members 
associated with the leg-holes may extend across the first and 
second adhesive zones of the continuous web beyond respective 
inner and outer side edges of the first and second adhesive zones 
and respectively describe generally sinusoidal curves about the 
respective adhesive zones with respective first zones of the 
first and second elastic member:' associated with the leg-holes 
lying on the first and second adiesive zones being fixed to the 
first and second adhesive zones, respectively, and respective 
second zones of the first and second elastic members associated 
with the leg-holes extending beyond inner side edges of the 
first and second adhesive zones being contractibly shifted to 
the first and second adhesive zones so as to be fixed to the 
first and second adhesive zones, respectively; and 
(c) cutting the continuous web along lines extending in its 
transverse direction across respective third zones of the first 
and second continuous elastic members associated with the 
leg-holes together with the first and second continuous elastic 
members associated with the leg-holes so that thereupon the 
third zones may contract. 



The invention includes the following embodiments : 
The core has a stiffness of 1 - 3 0gf cm (10 - 3 00mN-cra) 
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in the longitudinal and transverse directions . 

The elastic members associated with the leg-holes are 
respectively spaced in the first elastic 2ones from the side 
edges of the core at least by 10mm. According to still another 
preferred embodiment of this invention relating to the article, 
the elastic members associated with the leg-holes in the second 
and third elastic zones are progressively diverged as these 
elastic members extend in the front and rear waist regions. 

The process further includes the steps of placing 
liquid-absorbent cores on given zones on the continuous web 
defined between the first and second adhesive zones at given 
intervals in the longitudinal direction of the web and placing 
and bonding second continuous web upon and to the first 
continuous web so as to cover the liquid-absorbent cores. 

The first and second adhesive zones are formed by 
continuously coating the transversely opposite side edges of 
the first continuous web with hot melt adhesive so as to describe 
a plurality of spirals extending in the longitudinal direction 
of the first continuous web. 

The first continuous web is made- of liquid- impervious 
material and the second continuous web is made of liquid- 
pervious material. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a partially cutaway perspective view showing 
a disposable diaper; 

Fig. 2 is a plan view illustrating relative positions of 
a backsheet,. a core and elastic members associated with 
leg-holes ; 

Fig. 3 is a diagram schematically illustrating a process 
for making the diaper; and 

Fig. 4 is a partially-enlarged diagram illustrating steps 
III and IV in Fig. 3. 

PREFERRED EMBODIMENTS OF THE INVENTION 

Embodiments of this invention will be described in more 
details with reference to the accompanying drawings. 
( 1 ) A diaper as one embodiment of a disposable absorbent wearing 
article according to this invention: 



Referring to Fig. 1, a diaper 1 as a specific embodiment 



of a disposable absorbent wearing article has a longitudinal 
center line 2 and provided with an absorbent structure 1A- The 
diaper 1 has a longitudinal direction and a transverse direction 
orthogonal to this longitudinal direction- The absorbent 
structure 1A has its side halves symmetric about the 
longitudinal center line 2, and comprises a liquid -pervious 
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topsheet 3 r a liquid^ impervious backsheet 4 r a liquid-absorbent 
core 5 interposed between these sheets 3 , 4 , a pair of side flaps 

6 and a pair of end flaps 7 , both pairs bexng formed by portions 
of the top- and backsheets 3, 4 extending outward beyond a 
peripheral edge of the core 5. The diaper 1 is composed of a 
front waist region 8, a rear waist region 9 and a crotch region 
10. Though not shown , the side flaps 6 and/or the end flaps 

7 are highly flexible and may be formed also by a suitable 
material other than the material for the topsheet 3 and/or the 
backsheet 4. In the crotch regxon 10, the side flaps 6 are 
formed with cutouts 11 to define leg-holes. Along curved side 
edges of these cutouts 11, elastic members 12 having rubber 
elasticity and comprising a plurality of elastic string or 
strands are secured under extension between the top- and 
backsheets 3 , 4 by means of a hot melt adhesive 70 as will be 
described later- In the front and rear waist regions 8, 9, the 
end flaps 7 are also provided with elastic members 13A # 13B 
having rubbery elasticity. Ther.-s elastic members 13A, 13B are 
also secured under extension ic v.he top- and backsheets 3, 4 
by means of a hot melt adhesive (not shown). It should be 
understood that, in the diaper 1, the elastic members 13A, 13B 
may be eliminated in one of the front and rear waist regions 
8, 9. 
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The topsheet 3 is provided on its transversely opposite 
side edges with barrier flaps 15 normally biased by elastic 
members 14 under extension. When the diaper 1 is worn and bent 
toward front and rear directions contraction of the elastic 
members 14 functions to uprise the barrier flaps 15 on the upper 
surface of the topsheet 3 and prevents bodily discharges on the 
topsheet 3 from flowing outward of the diaper and leaking 
sideways- The barrier flaps 15 have proximal edges 15a and 
distal edges 15b wherein the proximal edges 15a are joined 
between the respective side edge^ of the core 5 and the elastic 
members 12 by means of well known joining means (not shown) such 
as a hot melt adhesive or heat-welding- While longitudinally 
opposite ends of the barrier flaps 15 are collapsed outward away 
from the center line 2 and bonded to the topsheet 3 in such a 
collapsed state in Fig. 1, it is also possible to collapse these 
ends toward the center line 2 and join them to the topsheet 3 
as well. 

The core 5 is so-called f.-smi-rigid and interposed in a 
substantially fixed state between the top- and backsheets 3, 
4. As a means for such fixation, the well known hot melt 
adhesive coating in an appropriate pattern (not shown) is 
preferably used. In the longitudinal direction as well as in 
the transverse direction of the diaper 1, the core 5 preferably 
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has a stiffness of 1 - 30gf *cm (10 ~ 300mN-cm) as measured in 
accordance with JIS P-8125 so that the elastic members may 
present a desired tensile stress. 

Fig. 2 is a plan view illustrating relative positions of 
the backsheet 4, the core 5 and the respective elastic members 
12, 14 in the diaper 1. 

A plurality of the elastic members 12 are converged 
substantially in a single bundle- in a middle zone (first elastic 
zone) S of the crotch region 10 and progressively diverged from 
this middle zone S toward front and rear side edge zones (second 
and third elastic zones ) F , B in order to assure that the tensile 
stress in the middle zone S is not higher than that in the front 
and rear side edge zones F , B. The description "..tensile 
stress in the middle zone S is not higher. . . " used herein means 
that the tensile stress in the middle zone s is substantially 
equal to or lower than that in the front and rear side edge zones 
¥, B. Under this requirement, length of the middle zone S is 
at least 30mm, preferably 50 - 150mm; tensile stress in the 
middle zone S is at least 30g/25mm width (300mN/25mm width) , 
preferably 50 - 200g/25mm width (500 - 2000mN) ; tensile stress 
in the front and rear side edges F, B is at least 5 0g/ 2 5mm width , 
preferably 80 - 230mm width (800 - 2300mN/25mm width). The 
values of the tensile stress ar~ those obtained on test pieces 
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with 25mm in width cut. off from the side flap 6 mainly in the 
elastic members 12 and stretched by 88.9%- Distance D between 
the elastic members 12 and the side edge of the core 5 in the 
middle zone S is at least 10mm, preferably 15 - 50mm. The 
maximum dimension between each pair of the adjacent elastic 
members 12 in the front and rear side edge zones F, B is 3 - 
1 5mm. 

On the transversely oppos ite side edges of the rear waist 
region 9, the absorbent structure 1A is provided with tape 
fastener 17 as shown in Fig. 1 to connect the rear waist region 
9 to the front waist region 8 so that the absorbent structure 
1A can be used as the diaper 1- 

While contraction of the elastic members 12 in the diaper 
1 generates a plurality of gathers along the middle zones S as 
well as along the front and rear side edge zones F, B, the tensile 
stress of the elastic members 12 along the middle zones S is 
not so high that the number of the gathers and the depth of the 
gathers trough are equal to or less than those in the front and 
rear side edges zones F, with a consequence, the diaper 1 

comes in close in contact with the wearer's skin in the wearer's 
crotch region without formation of any significant gap between 
the wearer's skin and the gathers. In this way, there is no 
anxiety that leak of bodily discharges might occur in the crotch . 
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region 10 of the diaper 1 , in particular, beyond the middle zones 
S thereof. 

The unique arrangement that the elastic members 12 are 
spaced from the respective side edges of the core 5 by the 
distance D along the middle zones S of the diaper 1 and have 
relatively low tensile stress advantageously restricts a 
possibility that contraction of the elastic members 12 in the 
zones S might affect the core 5 as well as the barrier flaps 
15. For example, it is not apprehended that contraction of the 
elastic members 12 in the zones S might twist, deform or crease 
the core 5 or obstruct the barrier flaps 15 to uprise. 
Furthermore, there is no anxiety that the absorbent structure 
1A might be displaced from its proper position by following 
stretch or contraction of the elastic members 12 due to a 
movement of the wearer's legs. 

(2) A process for placement of the elastic members associated 
with leg-holes on the diaper as a specific embodiment of the 
disposable absorbent wearing article: 

Fig. 3 is a process diagram schematically illustrating 
a process for making the diaper l provided with the absorbent 
structure 1A- In the step I , first web 504 made of a continuous 
liquid- impervious plastic film is supplied to the process at 
a given rate from the left as viewed in the diagram. 
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In the step II , a plurality of streaks of a hot melt 
adhesive 7 0 are discharged from nozzles 69A, 69B onto 
transversely opposite side edges of the first web 5 04 drawing 
a spiral pattern and providlaq .a first adhesive zone 71A and 
a second adhesive zone 7 IB . 

In the step III, a plurality of first continuous elastic 
members 512A and a plurality of second continuous elastic 
members 512B are fed under extension, by first and second 
traverse means 7 OA, 7 OB reciprocating in a direction orthogonal 
to the direction in which the first web 504 is being fed, onto 
the first and second adhesive zones 71A, 71B of the first web 
504 so that the respective elastic members may be kept spaced 
from one another. The first and second continuous elastic 
members 512A, 512B fed in this manner extend across the 
respective adhesive zones 71A, 7 IB beyond respective inner side 
edges 72A, 72B and respective outer side edges 73A, 73B of the 
first and second adhesive zones 71A, 71B so as to describe 
substantially sinusoidal curves along the respective adhesive 
zones 71A, 71B. Respective -lirf/';. zones 74A, 74B of the first 
and second. continuous elastic members 512A, 512B associated 
with the leg-holes lying on the respective adhesive zones 71A, 
71B are fixed to these adhesive zones 71A, 71B and respective 
second zones 76A, 7 6B of the first and second continuous elastic 
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members 512A, 512B associated with the leg-holes extending 
outward beyond the respective inner side edges 72A # 72B of the 
adhesive zones 71A f 71B are contractibly shifted toward the 
respective adhesive zones 7lA, 7 IB so that these second zones 
76A, 76B may be fixed to the respective adhesive zones 71A, 71B. 
The second zones 7 6A, 7 6B are converged in single bundles, 
respectively. 

in the step TV, absorbent cores 505 are disposed on the 
first web 5 04 in such zones as defined at given intervals in 
the longitudinal direction' of 'the first web 5 04 and a plurality 
of elastic members 513 associated with the waist-hole extending 
in the transverse direction of the first web 504 are bonded in 
an elongated state to the first web 504 in the zones defined 
between each pair of the adjacent cores 505, 505. 

In the step V, a second web 503 formed of continuous 
liquid-pervious sheet is placed upon and bonded to the first 
web 504 so as to cover the core^ 505 and the elastic members 
513 associated with the waist-hole to obtain a laminate 501A. 
Though not illustrated, the first web 504 and the second web 
5 03 may be bonded to each other using a hot melt adhesive or 
welding technique . 

In the step VI, elastically stretchable first and second 
continuous flap members 515A, 515B are bonded, while applying 
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tension in the advancing direction of the second web 503 being 
fed, to the upper surface of the second web 503 along 
transversely opposite side edges of the laminate 501A- Each 
of the first and second continuous flap members 515A, 515B 
comprises a narrow web 81 having transversely opposite side 
edges 515a and 515b. The one side edge 515b is provided with 
elastic members 514 bonded under extension and the other side 
edge 515a is secured to the second web 503 - Tape fasteners 517A, 
517B are attached to the laminat e 501a in given zones along its 
transversely opposite side edges - 

In the step VII, the side edges of the laminate 501A are 
cut off in a semicircular shape along the first and second 
continuous elastic members 512A, 512B associated with the 
leg-holes. Then the laminate 501A is cut along lines 82 
transversely extending between each pair of the adjacent cores 
505, 505 so as to bisect a plurality of elastic members 513 
associated with the waist-hole in two direction of the second 
web 503 being fed and thereby individual diapers 1 are obtained. 

Fig. 4 is a scale-enlarged diagram schematically 
illustrating the steps III and IV of Fig.- 3. Referring to Fig. 
4, imaginary lines indicate a manner in which the first and 
second continuous elastic members 512A, 512B associated with 
the leg-holes are fed by the respective traverse means 70A, 70B 
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and solid lines indicate state of these members 512A, 512B 
immediately after they have been fed. 

The first and second continuous elastic members 512A, 
512B are fed so that these members 512A, 512B extend across the 
first and second adhesive zones 71A, 71B, respectively, beyond 
both the inner side edges 72A, 72B and the outer side edges 73A, 
73B. After having been fed \r t>iis manner, the zones 7 6A, 76B 
extending beyond the inner side ?dges 72A, 72B are contractibly 
shifted so as to extend rectilinearly along the inner side edges 
72A, 72B, respectively. The third zones 77A, 77B extending 
beyond the outer side edges 73A, 73B also are contractibly 
shifted so as to extend rectilinearly along the outer side edges 
73A, 73B, respectively. These third zones 77A, 77B are also 
cut when the laminate 501A is cu' in the step Vii„ These third 
zones 77A, 77B may be either secured or not to the first and 
second continuous adhesive zones 71A, 71B, respectively. If 
these zones 77A r 77B are secured to the adhesive zones 71A, 71B, 
respectively, these zones are kept to extend rectilinearly 
along the outer side edges 73A, 73B even after having been cut 
and if these zones 7 7A, 77B are not bonded to the adhesive zones 
71A, 71B, respectively, these zones 77A, 77B further contract 
as these zones are cut. Figs, i - 3 shows the diaper 1 in which 
the third zones 77A, 77B have further contracted. 
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The main stock materials used in the process for making 
the article as has been described correspond to the respective 
members in the diaper 1 shown in Figs. 1 and 2 as follows: the 
first continuous web 504 and the second continuous web 503 
correspond to the backsheet 4 and topsheet 3; the core 505 
corresponds to the core 5; the first and second continuous 
elastic members 512A, 512B associated with the leg-holes 
correspond to the elastic members 12 associated with the 
leg-holes; the fixed zones 74A, 74B of the first and second 
elastic members 512A, 512B associated with the leg^holes 
correspond to the front and back side edge zones 12F, 12B; the 
zones 76A, 76B of the first and second elastic members 512A, 
512B extending along the inner side edges 72A, 72B of the first 
and second continuous adhesive zones 71A, 71B correspond to the 
middle side edge zones 12S of the elastic members 12 associated 
with the leg-holes; the third zones 77A, 77B of the first and 
second continuous elastic members 512A, 512B associated with 
the leg-holes extending along the outer side edges 73A, 73B of 
the first and second continuous adhesive zones 71A, 71B without 
being bonded to these adhesive zones 71A, 7 IB contract and 
define ends of the front and back side edge zones -12F, 12B of 
the elastic members 12 associated with the leg-holes; and the 
elastic members 513 associated with the waist-hole 
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corresponding to the front and rear elastic members 13A, 13B 
associated with the waist-hole. 

For the absorbent structure 1A and the diaper 1 made in 
the manner as has been described above, it is possible to ensure 
that the second zones 7 6A, 76B of the first and second continuous 
elastic members 512A, 512B associated with the leg-holes 
extending beyond the inner side edges 72A, 72B of the first and 
second adhesive zones 71A, 71B have the tensile stress decreased 
with respect to the initial tensile stress thereof in the course 
of being fed, specifically, equal to or less than the tensile 
stress presented by the fixed first zones 74A, 74B of the elastic 
members 512A, 512B f depending on the extension with which the 
first and second continuous elastic members 512A, 512B are fed 
onto the first web 5 04 . For example, these elastic members 512A, 
512B may be fed so that a stretch ratio of these elastic members 
512A, 512B gradually increases as these elastic members 512A, 
512B get nearer to the center line bisecting the width of the 
first web 504 and then the second zones 76A, 7 6B extending beyond 
the inner side edges 72A, 7 2B x>r tv:e first and second adhesive 
zones 71A, 71B contract in order to achieve such effect. The 
elastic members 512A, 512B are converged and considerably 
spaced from the curved side edges of the core 505 surrounding 
the thighs. The diaper 1 having such first and second 
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continuous elastic members 512A, 512B associated with the 
leg-holes corresponds to the diaper shown by Fig- 1 as the 
typical embodiment . 

While this invention has been described on the basis of 
the disposable diaper 1 as the one embodiment, this invention 
is applicable also to the other disposable absorbent wearing 
article such as pad for incontinent or sanitary napkin. The 
elastic members 12 associated with the leg-holes are attached 
to the side flaps 6 of such article and these side flaps 6 may 
be formed by the topsheet 3?:aridv' v*r the backsheet 4 or may be 
formed by a separate sheet replacing at least one of these sheets 
3,4* Furthermore, the coating pattern of the hot melt adhesive 
70 for attachment of the elastic members 12, 512A, 512B 
associated with the leg-holes is not limited to the spiral 
pattern as illustrated and the other pattern such as appropriate 
curves or straight lines may be used- In addition, the first 
web 504 and the second web 503 may be coated along the side edges 
thereof with the adhesive in the: form of many small dots which 
define substantially continuous, adhesive zones. 

The elastic members associated with the leg-holes present 
the tensile stress not higher along the middle side edge zones 
than along the front and rear side edge zones in the crotch region - 
Accordingly, the number as well as the depth of the gathers 
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fontied along the middle side edge zones are equal to or less 
than those along the front and rear side edge zones. Along the 
middle side edge zones, the wearing article is held in close 
contact with the thighs without leaving any significant gap 
between the wearer's skin and the gathers which might cause leak 
of body fluids. In spite of the arrangement that the elastic 
members associated with the leg-holes extending along the 
middle side edge zones are considerably spaced from the side 
edges of the core, it is not like: y that stretch and contraction 
of the elastic members associated with the leg-holes along the 
middle side edges might cause the core to be twisted and/or cause 
the article worn to slip down along the thighs. 

The process according to this invention for placement of 
the elastic members associated with the leg-holes allows the 
disposable absorbent wearing article to be continuously made 
in the unique manner such that the elastic members associated 
with the leg-holes present the tensile stress not higher along 
the middle side edges than along the front and rear side edges 
of the wearing article's crotch region. 
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CLAIMS 

1, A disposable absorbent wearing article having a 
longitudinal direction and a transverse direction orthogonal 
to said longitudinal direction, comprising an absorbent 
structure including a liquid-pervious topsheet, a liquid- 
impervious bacJcsheet, a liquid-absorbent core disposed 
therebetween and a pair of side- flaps extending . outward from 
transversely opposite side edges of said core, a plurality of 
elastic members associated with leg-holes being placed on 
cutouts formed in 'said side flaps to surround the thighs of a 
wearer , 

said disposable absorbent wearing article further 
compris ing : 

said plurality of elastic members associated with 
leg-holes being converged substantially into respective single 
bundles along first elastic 2ones each extending over a given 
length of said crotch region in said longitudinal direction of 
said article and being spaced one from another along second and 
third elastic zones extending from said first elastic zone along 
respective side edges of said front and rear waist regions over 
a given length; and 

said elastic members associated with the leg-holes having 



: •; : " . ' : •. . . .:L "p CI "8 S 6 «.. G :!7' 2: € M3 3 

'2002* 3m 9B i8«nii mmm H0 - 2 0 88 p - 27 

11-267691/2000-272169 ' " 

-23- 

a -tensile stress not higher in said first elastic zone than in 
said second and third elastic zones . 



2- The article according to Claim 1 r wherein said core has 
a stiffness of 1 - 3 0gf -cm (10 300mN*cm) in said longitudinal 
and transverse directions* 

3- The article according to Claim 1, wherein said elastic 
members associated with the leg-holes are respectively spaced 
in said first elastic zones from said side edges of said core 
at least by lOmmV 

4. The article according to Claiia 1, wherein said elastic 
members associated with the leg-holes in said second and third 
elastic zones are progressively diverged as these elastic 
members extend in said front and rear waist regions. 

5. A process for placement of elastic members associated 
with leg-holes on disposable absorbent wearing article, 
comprising the steps of: 

(a) feeding a continuous web as a component of said article in 
its longitudinal direction at a given rate and at the same time 
continuously coating said continuous web along its transversely 
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opposite side edges extending its longitudinal direction with 
hot melt adhesive to form first and second adhesive zones; 

(b) feeding first and second continuous elastic members 
associated with the leg-holes, each comprising a plurality of 
continuous elastic members spaced one from another and under 
extension , onto said first and second adhesive zones, 
respectively, in such a manner that said first and second 
elastic members associated with the leg-holes may extend across 
said first and second adhesive zones of said continuous web 
beyond respective inner and outer side edges of said first and 
second adhesive zones and respectively describe substantially 
sinusoidal curves about said respective adhesive zones with 
respective first zones of said first and second elastic members 
associated with the leg-holes lying on said first and second 
adhesive 2ones being fixed to said first and second adhesive 
zones, respectively, and respective second zones of said first 
and second elastic members associated with the leg-holes 
extending beyond said inner side edges of said first and second 
adhesive zones being contractibly shifted to said first and 
second adhesive zones so as to be fixed to said first and second 
adhesive zones, respectively; and 

(c) cutting said continuous web along lines extending in its 
transverse direction across respective third zones of said 
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first and second continuous elastic members associated with the 
leg-holes together with said first and second continuous 
elastic members associated with the leg-holes so that thereupon 
said third zones may contract. 

6. The process according to Claim 5, further including the 
steps of placing liquid-absorbent cores on given zones on said 
continuous web defined between said first and second adhesive 
zones at given intervals in the longitudinal direction of said 
web and placing and bonding -s^crcnd continuous web upon and to 
said first continuous web so as to cover said liquid-absorbent 
cores - 

7- The process according to Claim 5, wherein said first and 
second adhesive zones are formed by continuously coating said 
transversely opposite side edges of said first continuous web 
with hot melt adhesive so as to describe a plurality of spirals 
extending in the longitudinal direction of said first 
continuous web. 



8. The process according to Claim 5, wherein said first 
continuous web is made of liquid-impervious material and said 
second continuous web is made of liquid-pervious material. 
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ABSTRACT 

A disposable body fluid absorbent wearing article such 
as a disposable diaper includes elastic members 12 associated 
with leg-holes each having a plurality of elastic members which 
are placed along cutouts of side flaps 6 to surround a wearer's 
thighs. The elastic members 12 associated with the leg-holes 
are converged into respective single bundles along first 
elastic zones S of a crotch region 10 and diverged in second 
and third elastic zones F , B e>rrje ing forward and backward from 
the first elastic zones S so that the elastic members 12 
associated with the leg-holes may have a tensile stress not 
higher along the first elastic zones S than in the second and 
third elastic zones F, B, 
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